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Replication Look-Up Analyses
Replication analyses were conducted using data from two different studies of tobacco smoke exposure, which also profiled DNA methylation patterns in CD4 + cells.
The first study, SMKE, profiled DNA methylation using Illumina's Infinium MethylationEPIC array in cord blood CD4 + cells isolated from a subset of 30 newborns exposed (n=14) versus unexposed (n=16) to maternal tobacco smoke, who were recruited from the WakeMed hospital in Raleigh, North Carolina. Non-smoking mothers from this study were lifetime non-smokers. Cord blood mononuclear cells were isolated using Ficoll-Paque PLUS (Sigma-Aldrich), and CD4 + antibody-coated magnetic beads (Invitrogen Dynabeads) were used to isolate CD4 + T cells. DNA/RNA was extracted using the Qiagen All Prep DNA/RNA/miRNA kit (Qiagen, 80224), according to the manufacturer's instructions. Participant characteristics are shown in Table S1 . DNA methylation was analyzed on Illumina's Infinium MethylationEPIC array as per manufacturer's instructions. Raw methylation image files were processed using the minfi package in R (Aryee et al. 2014) . Background correction and dye-bias equalization was performed via the normal-exponential out-of-band (noob) correction method. The methylation level at each CpG was reported as the beta-value [β = intensity of the methylated allele (M) / (intensity of the unmethylated allele (U) + intensity of the methylated allele (M) + 100)]. Betavalues were then transformed to obtain the log ratio, defined as log[β/(1 -β)], or M. Robust linear regression was used to evaluate the association between DNA methylation (M) at each CpG and smoking status while adjusting for potential confounders, including gestational age, infant sex, mother's ethnicity (non-Hispanic black, non-Hispanic white, and Hispanic other), and sample batch. A total of 485 CpGs that were identified as differentially methylated (false discovery rate-adjusted p<0.05) in the Maternal and Child Health Study (MACHS) are represented on the EPIC array and could therefore be queried in the SMKE study.
The second set of replication analyses were conducted using results from a study of adult smokers (n=59) and lifetime non-smokers (n=72) who were recruited at the National Institute of Environmental Health Sciences Clinical Research Unit (NIEHS CRU), which has been described previously (Wan et al. 2018) . DNA methylation was measured in CD4 + cells for all participants using Illumina's Infinium HumanMethylation450 array, and was also measured in CD4 + cells from a subset of participants using Illumina's EPIC array (n=9 smokers, n=11 nonsmokers), and also in CD4 + cells from a subset of female participants, using reduced representation bisulfite sequencing (RRBS) (n=9 smokers, n=10 non-smokers). The 450k and EPIC array data were processed and analyzed using the same methods as those described above for the SMKE study, and statistical models were similarly adjusted for age, sex, and ethnicity. RRBS was carried out as reported previously in Wan et al. (Wan et al. 2018) . Briefly, DNA from CD4 + cells was digested with MspI, bisulfite converted, made into RRBS libraries, and sequenced on the Illumina NextSeq platform. Bismark version 0.14.3 was used to align the reads to the hg19 assembly and methylation percentages were derived for each CpG, excluding any sites that had fewer than 10 reads or occurred at a single nucleotide polymorphism as reported previously (Su et al. 2016) . RRBS DMRs were determined using the method of Wan et al. (Wan et al. 2018) . Demographic characteristics for each set of NIEHS CRU participants are shown in Tables S2-S4 .
CpG sites that were found to be differentially methylated (p FDR <0.05) by maternal tobacco smoke exposure status in MACHS, which are represented on the 450K (n=399) and EPIC (n=485) arrays, were queried in the SMKE and NIEHS CRU EPIC array results using Practical Extraction and Reporting Language (PERL) script to match chromosomal positions. Raw pvalues<0.05 were considered statistically significant for the replication study. Directions of association were also compared. Similarly, DMRs that were represented in the NIEHS CRU RRBS results (n=9) were identified using chromosome position. Raw p-values<0.05 were considered statistically significant. Directions of effect were also compared. 
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